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PURPOSE:To obtain a thin electronic watch which has a high conversion efficiency of a motor and can 
accurately display a time and an electronic apparatus having an output unit which accurately rotates. 
CONSTITUTIONS elastic element 2 in which a polarized piezoelectric element 3 is fixed is assembled 
on a support 4. A rotor 1 is brought into contact with the element 2 under a predetermined pressure by 
an elastic force of the support 4. When a predetermined voltage is applied to the element 3, the element 
3 is elongated and contracted, the element 2 is deformed, and the rotor 1 is rotated. Rotation of a rotor 
gear 7a is transmitted to an hour wheel 8 through a minute wheel 9. A time is displayed by a minute 
hand fixed to a rotor stem 7 and an hour hand fixed to the wheel 8. 



Inventor(s): 
Applicant(s): 



OTAWA SHUJI 
SEIKOINSTRINC 



Abstract 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=JP7039175&PN=.... 03/10/15 



(19)B*H<ftW/? UP) 02) f% fft 3x ^ (A) (ll)ftHPtHgiara#^ 

#51^7-39175 

(43)&RB ¥<S7^(1995)2^7B 

(Bi)inta. 6 mmn fr^mm^ fi sus^ssm 

H 0 2 N 2/00 C 8525-5H 

G0 4C 3/12 A 9109-2F 



mtmx m fgfi©»3 ol & e j» 





#S¥4 - 280325 


(71) USA 


000002325 




»HBa58-156149©^»J 






(22)tflfilB 


R3&58#K1983)8£26B 




jR^ffifl^KftF 6 Ta31# 1 ^ 






(72)38W# 










JlOiC8l8DlCKfcF6TS3l#l# -fe-fn 














(74)f$HA 





(54) «^rffl-2fctJt«^«3S 



(57) imm 

n-^X7{C@^$iX-C^5^t1Si*8lC@^$tfC 




t#IUl ¥7-391 75 



[f»#9l] «FW«l|SfS#SrW*r.6»»lillS (2 
0) 

iffiS^SHIK (2 0) OW^f -H-SrA* UT^-fS^ 
JllelifS (21) 

iWE#Jils]?& (2 1) ©UAIB ^fcA^ LTB#g!lffi ft* 
«*f 5fcftom*«*«r-fr*-f»«»*jaiilJ» (2 
2) t, 

' HfjBe»a-/&iH]«g (22) ota*flr*«rA* UTia#« 

(2 3) 

IWE^-iS'EttBlS (2 3) (Dmj3m%&Atn,xmM 

MISJE®^ (3.) £@£L-Cfc5#ttf£ (2) 
(1) 

Dt»#tt#-(2) k, Mftv-f (1) {cgf^Wffi^Sr 
*P*.*AP£E#a (31) 

DtTEn-* (1) OHtelc«tO»f^i-6»**a (1 
3) 

[»#*2] i*ra«iws-s-*u*r6«igiiitt'(2 

o) k. 

mB^mmm (20) ©m^tt ^£A*> lt^ji-ts^ 

mifilSS (21) t> 

ME^IUSS (2 1) (DitiMa #S:A* LTB#£"Jtif«£ 
3E*i-5fc*OW^«#*-&^-t-5jft^riE@IS (2 

2) fc, 

WESEJe^lsIlS (2 2) oa*«*srA^uxa*» 

(2 3) t % 

etWBiis (23) <Dmtim%ZAJivx&M 
i-z&mm* (3) ' 

Ht[iajES*^ (3) «rB£LT*>a5W4f* (2) k, 
WE#tt# (2) IC, 3f3e©JE*-CftttUT|al«5i-5n 
(l) 

UtTEWtt* (2) k, f&Rn-* (1) fcjJr£©flE*j«: 
jD^5*Pffi#© (3 1) 

luEn-^ (l) 0@teRHB**ai-*-5fc»H:WEn- 

* (i) KKtf&hfcigtefcmaifl- (1 e> 
«rEni«BKaai#.-(i 6) ©EteR«4r*m u-c, ate 

4) 

S9Elelte«lfcb#S (14) ©aaffi ^Xt> U ME# 

niBiig. (21) comtim^iAtiLx, mmm^m- 

IS (2 2) Offl^©»f^S:(W»i-5«!|»|illS (2 5) 

MEn-* (l) ©ia(EfcJ:9llif^i-Sig*^H: (1 

3) t, 



im*«3] i*ra*mflr*«:a*'t-6*jg@K (2 

0) i, 

HtrE^^lelSS (2 0) <DtH£)ia%*\t)LXttmi-Z'% 

(21) t, 

ME^JSIIhISS (2 1) ©ffl^«*«rA*U-C^/^*'fr 

iar5«®-&i«iaB (2 2) t, 

KfEtt^fifclHllS (2 2) oa*«**A*u-ci(i*« . 

(2 3) k> 

io IWE^-^BKliaK (2 3) om*««-*A*L-C*?B 

-r^mmm?- o) k, m&.mm.m* o) £@«lt 

feSPtttt (2) t, ME#ttft (2) (CJPJI^IS (3 

1) fcJ:0M£©ffi#-eSto*LT|HllEi-6n-* (i) 

^fcfcS.ffl***-* (3 0) k, 
ffEa-^ (l) <D[Ute«||Sr^ai-r5fc*{CflEa- 
. 9 (1) fcKttfeixfc0<EtftHrtWt (16) i, 

f»Eia*g«mW«- (16) ©EHBR«SS:*lilUT, Hits 

4) k, 

20 frE@<E4ftm#a: (1 4) cfflM*SrAAl^ taE# 
(2 1) ©a*ffi*SrA*LT, S5ES?^J*H1 

k (22) ©m^w»if^sr«yffli-r5«ijffiiiHiBS (25) 

MEn-^ (1) ©0lEl!:J:9»fp-f5W^a (4 
o) 

Sr^Tf 5 r. k k-fz>m*M%. 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

( 1 ) a; : ?-B#ffi-&T>*tt^af§oiE»agi: i^-ce**-* 

(2) m^B#ftAt;S^«l§§<DlE®)2i<5: L-CfflffR*- 
[0 0 0 4] -?rrT% rcO^B^(Di^(4, jEtt&HMEi£ 



¥7-391 75 



3 

[0 0 0 5] 

[0006] $ «^«bk*i^t', mmmmim 

&Htf>-f-S«MB0ISfc, *aiilK(Offl*fS #^A^7 LT 
^Urs^HiaKi:, »fflBI8oai*«**rA* LT'< 

*fcA#LTtttf«*-**ratt-f aa-*- 
mnhmmt, *-*ratt@»©w*«*srA* 

[0007] iro.t^^^t-rsrtfc.to, S^St 

[00 0 8] 

[fWl] EE«ir7 5 y^JE 

#«f 5. 
[00 0 9] #14flsi4#tt$r»-ef^5. 
fcfctt** tc 4 9 gl^-T 5„ JE**^ 4 9 . 

[ooio] wwm&m, mm^m^<DmMt^Rif 
tommtoamxis or* At) i,x$iM&!$.\B\&<Dm?)<DWi 

f^Sr«W-#"S. n-*f4, EE***fc:B£Lfc#tt:ftTO 



4 

mc 4 K> jEStfcfeig-t-5 r i So 
[0 0 1 1] m^&*-*\lLhhfrC$>T£Mz.lEWfM 

[0012] 

14, **#|Slfc#tt*»TOftt»fc*0ff6. 

4&, Hfi« 5 ©±fctt*iitf. JEfl;ig^3l4, 5W4{*2 

[0 0 13] D-^l|±, 3W*fl:2fcgS*-*-a. n-* 
JSC7I4, n — * 1 fcB^SttT^S. n-^^7<4, JA 

n-* l ir#tt#2(4, £»fr4 ©#tfc*Jfc 4 9 . 
©ffi*n?«ttLTV*6. E««^-3{C»J^|5]K4<5 0f^ 

[0 0 14] El 2 14, JESlR^lcJ:5#ttft©^Sr* 
-*-]]R3iaT\ B3tt, S#K^-^©IeIlBSr^-riSSI2] 
T-&5„ 1212 (a) KWrVC, *M£* 2 fcffi«SHF- 3 S: 
@^i-S„ 1212 (b) (c) C/7t±?lc, JE 

[0015] n-^ i s-ffiSb-^Sf-14, K-ft'J© 

BE«3^^-W«i|SfC As irnut, ft&^fS^K&tB/iS 
30 9 0£j§*l,fc A c o s to t ©.^««E-*EPAP-f 5o 1" 

[0016] 03 5 fc, «»Jx.tf, 2 IC, 

^/2wiEa#^*, A./4T*@^-t-5o 

T% A.«4ffi*T*fe5c IU3(C*3^T, + x*-(6]CDiSl4, 
F+x=As i n (oi t + a) 

— Acos (a) t + a + 3 X / A) 

* = 2 7t 
F+x=Acos (to t + a) 
40 — A [cos (<u t + a) *cos (3^/2) 

— sin (co t + a) *sin (3 n/2) ) 
= As in ( to t + a ) — As in ( to t + a ) 
= 0 

IU3^*i^T, -x*|6]WScJ4, 
F— x = A s i n (a> t + a) 

— Acos (ait + a- 31/2) 
= 2 A s in (<o t + a) 

ftoT^ a»)©&l4, 0 3©-x^|6j^t*nS*^^., 
[0017] rw45tC Pttft 2 »CJiffjK*s*4i-5 
so 4 5 tc, )Emm^ 3 Sr#ttflc-2 fc@3e-t-5. 2 t 



# HI ¥7-391 75 



5 

[oo 1 8] &.mm=i'3\z.n8.*frvx, m&#2&& 

Til, #tt»*aii-o-^©«iSi:©IB©«««tt** 
[0 0 19] #l4(*:«ffito-^©iBior a 1 

t-f^o Ft±, 

F = mW 

[0 0 2 0] #tt#<0*ffi:R!Sfcn--*©£ffl 

j; 9 , mmamu i>m®-rz. mmm.*. &%w> 

[0 0 2 1] Sfc, ffi**^©aEfflr*©*»tcJ:9, # 
B-^wmfcjfgm, pts^on- 
[00 2 2] m 6 14. **WW*^«»Wia(6«IS:*f 
J10SS 2 1 14, 3§Jg|fi]ifg 2 0 OBAOTtA* LT#jl 

fe^-a-^(si8S2 214, #miis]s§2 io'm*«#* 

3..*-*MWaj&2 3tt, S^ffiiR2 2 0tl]M 

[0023] m&m* 3 (4, ^--^nibiHiig 2 3 rom^ 

m%-&At)LX&M-rZ<, ffi«*^-3ttu #t4#2MH 
£LTifc5o n-^lli, #14* 2 {CJPJE^S 3 1 tci 

(C<t9, #ttf*2{Cil^«[^^5. #£{*2'fcn- 
*1I4, 0f^c7?JE^-e^fi4L.X^?>WT\ #ttft2tB 
lK»P^OgS^{Ci9, B-*if4, it^rjgcDiitr 

[ 0 0 2 4 ] [HlfcBlttigBlt 1 6 14, n-* KommttM 

1 4 14, mte^tbsp*f 1 6 <owimftm*mm lt, 

Hl*gW«tc*r«i:UfcW*(t*S:W*-r5. $iJ^le]Sg2 5 
14, 0<BtftW#ai 4©a*ffi*SrA*L, »«HIK2 

ttZfflm-tzmi}^®4 0(4, n-* i ©EH6fcJ:0tt 

[0 0 2 5] 04(4, #«W©»f-B*tt©3£KM**1- 



(4) 

&4I4, »*#Afc#tt£*^ffifcWWc:J:0tfs5. * 
ftW4*> «tfg5©±fctt*i&tf. ffiffi^T-314, 
ft2©TItSSt So J±S^3(4, ^1StoS$ixT 
V*S. JESiiiT-3£@£Lfc#t£ft2££»#4<Z>±(C 

[0 0 2 6] o-^ltt, SH4#2te»*rJ-<&. 
1714 b-? i tcEl^^ixXV^o d-^I7I4 ifij 

m5\z.mte°imic%n£tix\,^z>. o-^it**2 

5„ ffi^^-3^ff3£«fl/ESrai*D-t-5i, JE«SIT-3 
I4#«U #tt*2tt*JKLT» o— ^ lttEME-fS. 
[0 0 2 7] B-*a>&7al4, b — *£7 {cB££;h. 
T^5„ b-?H7 a©lejej4B«0«*9S:^-LTi8i 

14, BW*}f Jil 0 b B©*S.l 5 fc|3ME*rtBte£«f 

20 [0 0 2 8] 05« ( ^SClffltSiitfi*-^© 
— «SJ«>n— ^roiBco^SEl-CfeSo b — ^1(4, 

614, o-^M7at#ILt^5„ 
[00 2 9] *«5, B<0»*8, B»I 
jf$il0, B<D«gl 5^(4^Hff^tjixT^ 

fe-5o b-<? l^lHlls-t-St, mls^llStfiai 4I4IH3A 

[0 0 3 0] miJ^teJSS 2 5 b&M&M , ®Vk2 2 t^E— 
EgblBllg2 3C0t!)m-4 9, b-;? i =£:S3ST-[H]te$-ti: 

?>„ (eite^bbi4^i 4^*^->i 6 bmm-rz 

i, lal$5^t±ilH]gS 2 4<Oif-^5rg(4T, MlOTHlJg 2 5 

[00 3 11 t LT, $IJ^[H]SS 2 5 J4, ^ffllelB 2 l.O 
{I^-^A^ILT, l^WtJlB-^ 1^6«|Hl*K-t-5ct5 
!C»^f@jg2 2©ibf^^WBa$-&5o b-^ 

[0 0 3-2] mm^kb L-TI4, |5]^W{4iaSrfflv^5 
rttr*#So 

[0 0 3 3] 



f#HU¥ 7-391 75 



(5) 



SiEtbft-^Srai^-t-S^-^iEiblHlgSi:, ^-^^WjIhI 

wet. Btettu*a©m*«#srA* »«iai6©ia 
(2) *-*©*3t^«©*ttas£»LTfc, n-i? 



[01] «*»*-*<0W«**-t*riBB-e*>5. 

So 

[0 3] «#«*-*©@te***lB«B|-e*>5. 
[04] *»M©«^tj-©IOIS«IS:*-*-WfffiH-e*> 

lias] *&mtmmirz>m : &$L*—?<n— mw-t 
[0 6] &&m<om**m<omi&m>t7F-f7v .^at 

1 n — ^ 
2 

3 JEHSt^- 



1 4 

1 6 

2 0 
2 1 
2 2 
2 3 
2 4 

2 5 

3 0 

3 1 

4 0 



[Hi] 



6 
jL 



X~3 



i~5 



lb] 



[02] 



5 2 



-X- 




[0 3] 

Asin.mt -Aasurt 



< — J 


J 


5 f. 


z 


* ^ 



[04] 



[05] 



(6) 



[06] 



20 

21 r 

22 

23 



#§ J5 (Hi 5g 



# £1 @ ss 










J, 






& B fi£ J£ 0 Eg 




«ij as iei g§ 


< : 



1- 

16 



3 4- 


BE H 












II 
















31 
( 




! 










i 







5 



I 



3* 



40 



30 fig:^-? 



